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RINGKASAN 
 
 
Telah dilakukan sintesis silica gel menggunakan TEOS. Pada pembuatan silica 
gel ini, reaksi yang berperan di dalamnya adalah hidrolisis dan polikondensasi. Jumlah air 
yang digunakan sebagai reaktan akan menentukan derajat hidrolisis dan kondensasi 
sehingga akan berpengaruh pada karakter silica gel. Hal yang dikaji adalah pengaruh 
volume air terhadap luas permukaan spesifik, total volume pori, dan rata-rata radius pori 
silica gel. 
Sintesis silica gel dilakukan dengan mereaksikan TEOS, etanol, dengan variasi 
volume air serta menggunakan katalis asam klorida. Gel padat transparan dikeringkan 
dalam oven pada temperatur 80oC selama 18 jam sehingga diperoleh silica gel kering. 
Karakterisasi hasil dilakukan dengan spektrofotometer inframerah dan BET surface area 
analyzer. 
Disimpulkan bahwa variasi volume air yang digunakan menghasilkan derajat 
hidrolisis yang berbeda dan penggunaan air secara stoikiometri menghasilkan silica gel 
yang mempunyai karakter yang paling baik dengan rata-rata radius pori terendah, total 
volume pori dan luas permukaan spesifik tertinggi berturut-turut yaitu  9,73 x 10-10 m , 
240,76 x 10-9 m3/g dan 494, 41 m2/g. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SUMMARY 
 
The synthesis of silica gel using tetraethoxysilane has been studied with  reactions 
of hydrolysis and polycondensation. The amount of water used as reactant will determine 
the degree of hydrolysis and condensation. For it will influence the characteristion of 
silica gel. The effect of varying water volume on characteristic of silica gel has been 
investigated. 
Synthesis of silica gel was conducted by reaction of tetraethoxysilane, ethanol, 
variation on water volume, in the presence of hydrocloric acid. After transparent solid gel 
was dried at 80oC for 18 hours, xerogel was obtained. The results characterized by 
infrared spectrofotometer and BET surface area analyzer. 
It could be concluded that variation of water volume influenced different degree 
of hydrolisis and the stoichiometric amount of water volume influenced the best character 
of silica gel: the lowest average pore size, the highest pore volume and spesific surface 
area than the others were 9.73 x 10-10 m, 240.76 x 10-9 m3/g, 494, 41 m2/g respectively. 
 
 
DAFTAR PUSTAKA 
 
Blankenship, A., 2002, Catalytic Effect of Trace Excess Water on The Rate of Gel 
Shrinkage, Davison Catalysis Research, Columbia 
 
Bahti, 2000, Pembuatan Silica gel dari Pasir Kuarsa untuk Pengering dan Kromatografi, 
FMIPA UNPAD, Bandung 
 
Battisha, I.K., 2001, Structural and Optical Studies of Nanostructure Monolithic Silica 
gel Derived Glasses Containing Nd, J.Sol.Vol 24, Egypt 
 
Boonstra, A.H., Mulder, C.A.M., 1998, Effect of Hydrolitic Polycondensation of 
Tetraethoxysilane on Spesific Surface Area of Silica gel, Journal Non-
Crystalline Solids, Vol 105 
 
Brinker, C.J., Keefer, K.D., Schaefer, D.W., Assink, R.A., Kay, B.D., Ashley, C.S., 1984, 
Sol-gel Transition in Simple Silicates II, Journal of Non-Crystalline Solids, 
Vol 63 
 
Brinker, C.J., Scherer, 1990, Sol-Gel Science: The Physics and Chemistry of Sol-Gel 
Processing, Academic Press, San Diego 
 
Cao, G., 2004, Synthesis Properties and Applications Nanostructures and Nanomaterials, 
Imperial College Press, USA 
 
Frings, S., 1999, Organic-Inorganic Hybrid Coatings Based on Polyester Resins and in 
situ Formed Silica, Universiteitsdrukkerij TU Endhoven, Germany 
 
Ishizhaki, 1998, Porous Material Process Technology and Application, Klower 
Academic Publishers, Dordrecht 
 
Kaim, W., and Schwederski, B., 1994, Bioorganic Chemistry: Inorganics Elements in the 
Chemistry of Live, John Wiley & Sons Inc, New York 
 
Kalapathy, U., Proctor, A., Schultz, J., 2000, A Simple Method for Production of Pure 
Silica from Rice Husk Ash, Biores. Technol. 73  
 
Kraume, M., 2002, Synthesis of Silica Aerogels and their Application as a Drug Delivery 
System, Berlin. 
 
Lowell, S., Scield, J.E., 1984, Powder Surface Area and Porosity, Chapman and Hall, 
New York 
 
Mikhail, R.S., Robens, E., 1983, Microstructure and Thermal Analysis of Solid Surfaces, 
John Wiley and Sons, USA 
 
Nuryono, Narsito, Endang, A., 2004, Pengaruh Temperatur Pengabuan Sekam Padi 
terhadap Karakter Abu dan Silica gel Sintetik, Laporan Penlitian Hibah 
Bersaing XI, Fakultas MIPA UGM, Vol.7, No.2. 
 
Pereira, J.C.G., Catlow, C.R.A., 2001, Molecular Dynamic Simulation of Methanolic and 
Ethanolic Silica Sol-gel Solutions at Ambient temperature and pressure, 
Portugal. 
Rahman, A., Faidur, R., Handoko, D.K., Prasetyo, B., dan Hamami, 1995, Pembuatan 
Silica gel Untuk Kromatografi Lapis Tipis dari Botol Bekas, Laporan 
Penelitian FMIPA UI, Jakarta. 
 
Silverstain, R.M., Bassler, G.C., Morril, T.C., 1981, Penyidikan Spektrometrik Senyawa 
Organik, a.b. Hartono, A.J., Purba, A.V., Erlangga, Jakarta. 
 
Smaihi, M., Hovnanian, N., 2002, Recent Hybrid Organic-Inorganic Materials for 
Membrane Separation Processes, India 
 
Wietkamp, J., Puppe, L., 1999, Catalysis and Zeolits, Spiner, Berlin. 
 
http://www.connectexpress.com
 
http://www.mauritz_research.com
 
